Granulocyte/macrophage-colony stimulating factor and interleukin-4 expand and activate type-1 dendritic cells (DC1) when administered in vivo to cancer patients.
Two rare populations of cells with the features of dendritic cell precursors (preDC) can be identified in human peripheral blood. PreDC1 are HLA-DR+/CD11c+ cells which mature into DC1 capable of stimulating Th1 responses. In contrast, preDC2 are HLA-DR+/CD11c-/CD123+ cells that promote Th2 responses when matured into DC2. We hypothesized that administration of GM-CSF and IL-4, growth factors for DC1, would specifically augment the number and function of circulating DC1 in vivo. Patients with advanced metastatic cancer were treated with GM-CSF (2.5 microg/kg/day) and IL-4 (4 or 6 microg/kg/day) for 7 days. Cytokine administration at the highest IL-4 dose produced an average 2.3-fold increase in preDC2 number, but a 6.5-fold increase in preDC1, resulting in an increased ratio of circulating preDC1:preDC2 from 1.4:1 pre-treatment to 4.3:1 after cytokine therapy. DC1 precursors identified after in vivo therapy were larger, more complex and expressed higher levels of HLA-DR, CD11c and CD80 than pre-treatment cells. DC1 isolated from the peripheral blood of patients receiving GM-CSF/IL-4 therapy demonstrated MLR activity comparable to that of monocyte-derived DC generated in vitro from the patients' pre-treatment blood using GM-CSF and IL-4. We conclude that systemic administration of GM-CSF and IL-4 preferentially expands and matures the preDC1 population in vivo. These effects correlate with antigen-presenting activity, providing a mechanism by which systemic GM-CSF and IL-4 might stimulate anti-tumor immunity in vivo.